Influence of chitosan and its derivatives on cell development and physiology of Ustilago maydis.
Ustilago maydis, a dimorphic fungus causing corn smut disease, serves as an excellent model to study different aspects of cell development. This study shows the influence of chitosan, oligochitosan and glycol chitosan on cell growth and physiology of U. maydis. These biological macromolecules affected the cell growth of U. maydis. In particular, it was found that chitosan completely inhibited U. maydis growth at 1mg/mL concentration. Microscopic studies revealed swellings on the surface of the cells treated with the polymers, and chitosan caused complete destruction of the membrane and formation of vesicles on the periphery of the cell. Oligochitosan and chitosan caused changes in oxygen consumption, K(+) efflux and H(+)-ATPase activity. Oligochitosan induced a faster consumption of oxygen in the cells, while glycol chitosan provoked slower oxygen consumption. It is noteworthy that chitosan completely inhibited the fungal respiratory activity. The strongest effects were exhibited by chitosan in all evaluated aspects. These findings showed high sensitivity of U. maydis to chitosan and provided evidence for antifungal effects of chitosan derivatives. To our knowledge, this is a first report showing that chitosan and its derivatives affect the cell morphology and physiological processes in U. maydis.